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Purification, Identification and Anti-A549 Cell Activity of Gypenosides from Thermally Processed
Gynostemma pentaphyllum Leaves

PIAO Xiang-lan, YANG Jing, WU Qian, ZENG Ming, LIU Hui-min

(Institute of Chinese Minority Traditional Medicine, Minzu University of China, Beijing 100081, China)

Abstract: Objective: To extract, separate and identify anti-A549 cell constituents from thermally processed Gynostemma
pentaphyllum leaves. Methods: Gynostemma pentaphyllum leaves were processed at 125 ‘C and 0.24 MPa for 3 h and subjected
to heat reflux extraction with 80% ethanol for 3 h. Anti-A549 cell constituents in the extract were separated using HP-20
macroporous adsorption resin and a reversed-phase column by means of bioassay-guided separation and identified by 'H-NMR,
PC-NMR and ESI-MS. Results: Two dammarane-type saponins were obtained and identified as gypenoside L and gypenoside
LI, respectively. Both gypenosides had a concentration-dependent inhibitory effect on A549 cells with IC, values of
(48.43 £ 1.33) ug/mL and (34.35 & 0.88) pg/mL, respectively. Conclusion: Thermally processed Gynostemma pentaphyllum
leaves have a notable inhibitory effect on A549 cells, which is associated with the presence of gypenoside L and gypenoside LI.
Key words: thermally processed Gynostemma pentaphyllum; lung cancer A549 cells; dammarane-type saponin;
gypenoside L; gypenoside LI
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Fig.1  HPLC profiles of ethanol extracts from native and thermally
processed Gynostemma pentaphyllum leaves
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Fig.2  Chemical structures of gypenoside L and gypenoside LI
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Tablel NMR spectral data of active constituents from thermally

processed Gynostemma pentaphyllum leaves

o R (RS0

i H °C DEPT H °C DEPT
1 2.13(1H,m),095(IH,m) 47.8 CH, 2.14(1H,m),0.96 (IH,m) 479 CH,
2 3.76 (1H, m) 68.0 CH 3.76 (1H, m) 68.1 CH
3 301(IH,d,J=93Hz) 965 CH  3.01(I1H d,J=93Hz) 966 CH
4 418 C 418 C
5 0.85 (1H, m) 571 CH 0.86 (1H, m) 572 CH
6 1.57(1H,m), 1.53 (1H, m) 19.3 CH, 1.58(I1H, m), 1.56 (1H, m) 19.3 CH,
7 1.53(1H,m), 1.33 (1H, m) 357 CH, 1.56(1H, m), 1.36 (1H, m) 358 CH,
8 409 C 409 C
9 1.33 (1H, m) 512 CH 1.52 (1H, m) 512 CH
10 388 C 388 C
11 186 (1H,m),1.32 (1H,m) 322 CH, 1.89(1H, m), 1.32(1H,m) 32.2 CH,
12 3.58 (1H, m) 719 CH 3.58 (1H, m) 718 CH
13 1.74 (1H, m) 488 CH 1.75 (1H, m) 495 CH
14 525 C 526 C

15 1.53(1H,m), 105 (1H,m) 320 CH, 1.56(IH,m), 1.07 (IH,m) 32.0 CH,
16 1.86 (1H,m), 130 (1H,m) 27.3 CH, 1.86(1H,m), 1.29 (IH,m) 27.2 CH,

17 2.04 (1H, m) 550 CH 2.06 (1H, m) 508 CH
18 1.00 3H, 5) 162 CH, 1.02 (3H, ) 162 CH,
19 0.98 3H, 5) 179 CH, 0.99 (3H, 5) 179 CH,
20 743 C 745 C

21 1.14 GH, 5) 266 CH, 111 GH, 5) 24 CH,
2 157(IH,m), 1.36 (1L, m) 363 CH, 144 (1H m), 142 (1H,m) 433 CH
23 213 (1H,m), 1.98 (1H,m) 233 CH, 2.09(1H,m),2.06(1H,m) 22.8 CH,
24 SI3(IHbtJ=72Hz) 1262 CH  S5.00(IHbtJ=72Hz) 1260 CH

25 Bl C 1319 C
26 1.68 3H, 5) 259 CH, 1.67 3H, 5) 259 CH,
27 1.61 3H, s) 178 CH, 1.62 (3H, s) 178 CH,
2 113 (3H, 5) 287 CH, 113 (3H, ) 287 CH,
29 0.92 (3H, ) 178 CH, 0.92 (3H, ) 177 CH,
30 0.92 3H, s) 172 CH, 0.92 3H, s) 175 CH,
' 445(1H,d,J=75Hz) 1047 CH  445(1H,d,J=7.5Hz) 1048 CH
2 3.69 (1H, m) 807 CH 3.70 (1H, m) 80.7 CH
3 3.26 (1H, m) 78.1 CH 3.26 (1H, m) 782 CH
4 3.21 (1H, m) 720 CH 3.20 (1H, m) 720 CH
5' 3.38 (1H, m) 779 CH 3.37 (1H, m) 779 CH

6 3.84(1H,m),3.64 (1H,m) 632 CH, 3.84(1H m),3.64(IHm) 632 CH,
1" 475(1Hd,J=7.5Hz) 1043 CH  475(1Hd,J=7.8Hz) 1044 CH

2 3.23 (1H, m) 761 CH 3.23 (1, m) 761 CH
3 3.62 (1H, m) 785 CH 3.62 (1H, m) 786 CH
4 3.36 (16, m) 711 CH 3.36 (1H, m) 712 CH
5" 3.38 (1H, m) 779 CH 3.37 (1H, m) 780 CH

6" 3.87(1H,m),3.67(1H,m) 623 CH, 3.88(1H,m),3.66(1H,m) 624 CH,
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Table 2  Inhibitory activity of gypenoside L and gypenoside LI on A549 cells

waw 1Csy/(ng/mL)

L2811 Gypenoside L 4843 4133
2% % 2 Gypenoside LI 3435 +0.88
NS AR ~ 100
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S8 W A B P I TC 5 (195 3 76.59ng/mLY . &2 m]
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